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COMPLETE TRANSLATION 

The invention relates to cleaning 
techniques for heating surfaces and may find 
industrial application in the power engineering and 
other sectors of the national economy where the 
cleaning of heat-exchange apparatus is required. 

There are known acoustic cleaning 
apparatus for cleaning boiler heating surfaces by 
using Shockwaves generated by an explosion of 
fuel-air mixture, these apparatus comprising a 
shock tube filled with a gas-air mixture, and an 
igniter. 

However, these apparatus are featured by 
exhaust localization which decreases the cleaning 
efficiency in the presence of dense tube bundles 
and high gas temperatures. If a larger portion of 
the surface of a tube bundle is required to be 
covered by the Shockwave, the number of such 
apparatus has to be increased. 

The shock tube of the proposed apparatus 
comprises an exhaust end having 



branches. 

This allows the improvement of the 
efficiency of cleaning multitube bundles. 

The drawing shows the proposed 
apparatus. 

A command means 1 controls gas feeding 
through a conduit 2 and air feeding through a 
conduit 3. An igniter serves to ignite a gas-air 
mixture, a flame conductor 5 couples the igniter to 
the shock tube 6 having an exhaust end with 
branches 7 to completely clean multitube bundles 
8. 

The preprogrammed command means 1 
opens valves on the conduits 2 and 3. A degree of 
inflation of the shock tube 6 with the mixture may 
vary and is determined by the valve-opening time. 

The command means 1 then triggers the 
igniter to allow heat pulse to pass through the 
flame conductor into the shock tube 6. In the tube 
6, the gas-air mixture explodes, and 
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explosion products and wave pulse are emanated 
through the branches 7 onto the multitude bundles, 
and because of the path-difference of the pulse 
while it passes through the branches 7, phase 
displacement occurs (as Shockwaves reach a given 
point on the tube bundle). This provides the 
improvement of the cleaning efficiency. 



Subject-matter of the invention 
An acoustic cleaning apparatus for 
cleaning heating surfaces, in particular, boiler 
heating surfaces, by using Shockwaves generated 
by an explosion of a fuel-air mixture, the apparatus 
comprising a shock tube filled with a gas-air 
mixture, and a igniter, characterized in that with a 
view of enhancing the efficiency of cleaning, 
multitube bundles, the exhaust end of the shock 
conduit has branches. 
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B. A. rap6y3, B. C. CeBepaHHH, A. H. UJhjihh, 0. T. Kophhhckhh, 

O. T. IljiaKCHH, Jl. II. Mfl3MH, B. 51. JlblCKOB h H. A. Bop3eHKosa 

BocTOHHbifi (|)HjiHaji BcecoK)3Horo opACHa TpyAOBoro KpacHoro 3h3'mchh 
TenjiOTexHHHecKoro Hay4H0-nccjicA0BaTe.nbCKoro iiHCTHTyia 
hm. 4>. 3. A3ep}KHHci<oro h 3MMCBCKan TP3C 



yCTPOPICTBO flJlfl AKyCTHHECKOH OHMCTKM 
nOBEPXHOCTEH HATPEBA 
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H3o6peTetiHe KacaeTCH tcxhhkh owhctkh no- 
BepxHOCTen Harpesa h mokct 6biTb npHMeneno 
b aHepreTHKe h ApyrHx orpaonflx napoAHoro 

X03HHCTB3, TJ\Q. HeoSxOAHMa OHHCTK3 TeriJIOOO- 

MeHHbix annapaTOB. 

H3BeCTHbI yCTpOHCTBa AJ1H a KyCTHMeCKOH 0411- 

ctkh noBepxHocTevi HarpeBa kot/iob npw noMOiuw 
yAapHbix bojih, reHepwpyeMbix npH B3pbiBe tom- 
jiHBO-B03AyiBHoft cMecH, coAep>KamHe yAapiiyio 
Tpy6y, 3ano.aneHHyio ra30-B03Ayiunoii cMCCbio, n 
3anajibHHK. 

OAHano jxjiz sthx ycxpoHCTB xapaKTcpna jio- 
Ka^H3au,Hn Bbix.iona, mto npii najiiiMUH rydux 
rpySHbix nym<0B h bucokhx raaoawx TewnepaTyp 
cHHwaeT 3(J)({)eKT ohhctkh. Ecjim neofixoAHMO 
nojiHee ooxBaTHTb Tpy6Hbin nywoK B3pbiBH0U 

BOJIHOH, IipHXOAHTCH yBCJIHHHBaTb MHCJIO TaKIIX 
yCTpOHCTB. 

B npeA^io>KeHHOM ycTponcTBe BbixjionnoH ko- 
neu, y^apHOH Tpy6bi BbinojineH c OTBeTBJicHHHMH. 

3TO H03B0^fleT nOBb)CHTb 3(|)(j)eKT omhctkh 

MHoroTpy^Hbix ny«iKOB. 
Ha qepTe>Ke H3o6pa>Ke}io npeA«no>Kemioe ycr- 

pOHCTBO. 

KoMaHAHoe ycrpoAcTBO 1 pery/inpyeT noaauy 
ra3a, nocTynaioiuiero no Tpy6e 2, h B03Ayxa, no- 
dynaiomero no Tpy6e 3. 3ana/ibHHK 4 cjiywtrr 
ajih noA>KHraHHfl ra30-B03AywHOH cmgch, n;ia- 
MenpoBOA 5, coeAHHaeT 3ariajibHHK c yAapHoft 
Tpy6oH 6, BbixJionHOH kohch KOTopofi HMeer or- 



2 

BeTBAeiiHji 7 AJin mojihou omhctkii MiioroTpy6- 

HblX ny4KOB 8. 

KoMattAMoe ycTpoiicTBO I no 3apaHee onpeAe- 
;iennoH nporpaMMe OTKpbiBaeT K.nananbi Ha rpy- 
5 6ax 2 h 3. CTenenb Hano.nHeHHH CMecbio yAap- 
hoh Tpy6bi 6 MonteT 6biTb pa3JinHHon h onpeAe- 
jineTCH BpeMeneM OTKpbiTHn K.nanaHOB. 

3aTeM KoMaHAHoe yciponcTBO / BKJiioqaeT 3a- 
na.ibHiiK 4, w TeiuiOBOH HMnyjibc no n^aMenpo- 
10 bo Ay nocTynaeT b yAapHyio Tpy6y 6. B TpyCe 

6 IipOHCXOAHT B3pbiB ra30-B03AyiUHOH CMecii, a 
IipOAyKTbl B3pUBa 11 BO^IIOBOM IIMnyjIbC H3Jiy- 

naiorcji l icpe3 OTBeTB.neniifl 7 Ha MUorOTpyCuue 

IiyHKIl 8. flpji 3TOM BCACACTBlie |)a3HOCTH XOA^ 

15 MMiiy^bca no OTBCTBJiemiHM 7 nponcxoAHT cabht 
no cj)a3e (no npuxoAe Ha Aannyio tomkv rpy6- 
noro nyMKa B3pbiBiibix bojih). 3to cnocobcTByer 

nOBblLUCHIMO 3C])c})eKTa OM1ICTK11. 

20 n p e a m e t H 3 o 6 p e t e h h b 

ycTponcTBo A.an aKycTHMec-Koft ovhctkii no- 
BepxHOcren narpeBa, nanpnMep ' kot^ob, c no- 
Mombio yAapHbix bo^h, reHepupyeMbix npn 

25 B3pwBe TonjiHBO-B03AyuiHOH cmcch, coAep>i<amce 
yAapnyjo Tpy6y, 3anojiHeHHyio ra30-B03AyuJiioii 
CMecbio, M 3anaJibHHK, OTAunaiou^eecK TeM, mto, 
c uejibio noBbiujennH 3(})({DeKTa omhctkh mhofo- 
Tpy6Hbix nyqxoB, BbixjionHoft KOHeu yAapnon 

30 Tpy6w Bbino.nHeH c OTBeTBJieHHHMH, 
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